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Abstract
The thesis departs from the understanding of landscape as a cultural

The thesis proposes a reinterpretation of the communal, family-

practice – an idea that has been thoroughly discussed over the last

based, and locally integrated rice systems of the Asian and African

three decades, namely by Gary Snyder in the influential book of

models to develop a new wet-fallow field method capable of

essays, “Tawny Grammar” – to research rice farming landscapes in

integrating institutions and cultural and ecological communities at the

the geographical contexts of Africa, Asia, and America. By studying

regional scale of industrial rice farming contexts in California. The

the methods and infrastructural systems involved in rice production

work aims to meaningfully contextualize landscape as a cultural

that developed independently in Asia and Africa – where they were

practice to face contemporary needs and models of twenty-first-

less affected by capitalist frameworks and dualistic ideas that

century farming.

exclude farming from landscape architecture – the thesis seeks a
more nuanced intersection of different models of rice farming and
how they affect contemporary considerations of landscape in
America’s social and natural contexts.
8
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AGRICULTURAL LANDSCAPE AS
CULTURAL PRACTICE
The Evolusion of Landscape Ideas:
Form the Art of Living to Cultrual Practice
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“landscape not only as ‘a way of
seeing’ but as a profoundly
ideological concept that reveals the
way classes portray themselves
and their world through an
imagined relationship with nature.”
—Denis Cosgrove, Social Formation and Symbolic Landscape, 1998

TRAVELERS AMONG MOUNTAINS AND STREAMS
Fan Kuan (c. 960 – c. 1030),
11th century, China.
National Palace Museum, Taipei
12
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Landscape as Cultural Practice
In 220, with the fall of the Eastern Han Dynasty, China entered an
era of war, with nomadic groups in the north and six changes in the
political landscape in the south, until the Sui Dynasty (581-618)
ushered in a relatively unified and stable regime in the land once
again. In this context, many of China’s aristocratic literati took up
the life of Western hermits, Tao and Xie being two of them, and
Chinese thinking about the landscape was born in the context of
this era. This retreat became a popular way of life for the leisure
class, and poetry, painting, gardens, and many other artistic and
cultural elements that influenced the modern landscape developed
significantly.1
Tao Yuanming, a poet who is a household name in China, is known
for his most famous line of poetry: Cai Ju dong li Xia, you ran Jian
nan shan (Plucking a chrysanthemum under the east hedge, At
leisure, I see the south mountain) The poet who chooses to live in
seclusion in an idyllic garden spends a leisurely afternoon in the
company of chrysanthemums and mountain colors. This kind of
poetry is, obviously, a utopian narrative. Calmness and enjoyment
were a luxury in wartime. The essential elements of Chinese
gardens, artificial water systems, and rockery, simulated the very
dwellings of the gods and goddesses in mythology. The gardens of
Jiangnan in the Ming and Qing dynasties were a spatial and
figurative representation of the utopia that the aristocracy could

Although they construct ideal paradises amid chaos, they

cultural practices that create the landscape, Its creator and user are

emasculate the countryside and the people. Xie Lingyun’s poetry

united; the farmer does not cultivate to create beauty, but the

does not mention the chivalric escort nor the driven peasants, only

farmer’s cultivation creates the beauty. The creator of the terraces is

his own “love” and “reward. “I am not denying this philosophical

not an artist. Still, it is indeed a stunning land art. As a result, it is a

achievement of thinking about oneself and the world, but such a

design without a designer, an art without an artist.

landscape is one-sided and is the mainstream of the minority.
Behind it still lies the majority of the non-mainstream - the

If the landscape is a projection of it and the community living on it,

landscape of commoners’ life practices, deliberately forgotten by

it must reflect people’s daily lives and cultural practices. It is the

the aristocratic cultural groups. However, in ancient China, most

landscape as cultural practice. This kind of landscape can be

commoners were peasants.

further defined as the way people adapt to natural processes, the
land, and the spatial pattern of the land to live, as a projection of

Today’s world is amid rapid globalization, urbanization, and

the way of life and values of people in the here and now on the

modernization. The crisis of survival and environment, the situation

earth. They reflect the relationship between people and nature. In

of culture and identity, and the lack of spirituality is a common

the article The Etiquette of Freedom, Gary discussed the concept of

problems. The connection between communities and the land,

“contract.” He believes that “contract” is an effective form of

between people and nature, is also becoming weaker. In my

establishing an appropriate relationship between everything. At the

generation of Chinese people growing up in the 21st century, my

same time, Snyder extends the definition of “contract” to the

grandparents may be farmers, my parents may be workers, and I

commons. He believes commons as “contracts” signed by a

may be a programmer. Likewise, a piece of land, which may change

community and its local natural system.2 And his common has

from farmland to factory to Amazon warehouse in just 30 years,

nothing to do with agriculture. But the agricultural land faithfully

may vary from farmland to factory to Amazon warehouse in just 30

reflects the living practices of the masses of working people on the

years.

land, and with it also comes a landscape that presents the living
practices of the people.

As landscape designers, to rebuild the spiritual connection between

only describe in words in poetry.

community and the land, we must focus on the culture of ordinary

However, such landscapes are only the landscapes of the scholars.

of aristocrats or capitalists who own the land. This landscape

1. Berque, Augustin. Thinking through Landscape, 2013.
14

people, such as laborers who work in the ground, not on the culture
belongs to the locals and the communities, adapted to the local
nature and land for survival and living. When focusing on the

2. Snyder, Gary. The Practice of the Wild : Essays. North Point Press, 1990.
15

THE MOUNTAIN OF “MONTAINS AND WATERS”
In Eastern Asia mountain is usually the synoumous of the
wildness, and from the wild people developed the idea of
landscape. Shanshui, in English is the common usage the
compound “mountains and waters”, which is a straightforward
term for landscape. In painting, poem, and ritual, culture groups
shaped the landscape into a symbol, and the landscape in turn
also symbolized their culture. like Mountain fuji for Japan.
“In Japanese aesthetics: mitate, which could be translated as “to
see as.” This concept is used in many domains but especially in
matters of landscape. It consists in seeing such and such a
landscape as if it were another”
16
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THE EVOLUTION OF LANDSCAPE IDEAS
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THE RICES AND THE LAND
West Africa:
From Highland to Mangrove
East Asia:
From Villages to Families
North America:
From Slavery Plantation to Industrial Capitalism
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RICE FARMING, AGRICULTURE ORIGINS AND SPREAD
Oryza Glaberrima and sativa which, shown by evidence, are domesticated
independently in Africa and Asia. With a series of “exchanges” between human
civilizations, such as warfare and trade, agricultural knowledge and rice cultivation
were gradually spread in their own continent of origin. However, it was not until the
time of the Columbian Exchange that rice was introduced to America.
22
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Rice
Rice is one of the most critical food crops, with more than twenty

After the Industrial Revolution, agriculture gradually began to

species of whose genus Oryza, only two were domesticated,

capitalize and industrialize, land resources were heavily centralized,

glaberrima and sativa which, shown by evidence, are domesticated

and labor changed from a subsistence model to a contract

independently in Africa and Asia. With a series of “exchanges”

employment system. The flat and fertile lands of the Central Valley of

between human civilizations, such as warfare and trade, agricultural

California and the Mississippi River Valley perfectly illustrate the

knowledge and rice cultivation were gradually spread in their own

agricultural model of feeding the world, where all scales are machine-

continent of origin. However, it was not until the time of the

standard, and human efficiency is no longer the focus, but energy

Columbian Exchange that rice was introduced to the United States

and machine efficiency are. However, in the continent where rice

from Africa and Asia, and Europe, along with the inhumane and cruel

originated, some models of cultivation remain to this day, untouched

slave trade that underpinned America’s wealth.

by industrialization and capitalism.

3

3 Linares, Olga F. “African Rice ( Oryza Glaberrima ): History and Future Potential.”
Proceedings of the National Academy of Sciences, vol. 99, no. 25, 2002, pp. 16360–
16365., https://doi.org/10.1073/pnas.252604599.
24
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West Africa:
From Highland to Mangrove

"Catió, Guinea-Bissau." Image. Apple Maps. Apple. © 2022 Apple Inc.
26
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The Land: West Africa
West Africans plant rice in a complex system of production, which

farming rice system is at the upper end of the topographic landscape

occurs in distinct environments along a landscape gradient. The rice

continuum; inland swamps are at the middle part down the slope. At

cultivation in Africa depends mainly on climate and topography, the

the bottom of the gradient is the marshy lowlands, which were

most critical factors being rainfall and relative height and slope

affected a lot by the tidal floods. Sorting by landscape gradient is

differences. Based on them, three cropping patterns have been

also accepted by History and Culture Scholars; Judith A. Carney also

developed, which are the Highland, the Inland, and the Mangrove

concluded in her book:

4

system. The diversity of available water and land leads to a
diversified farming system.

“The principal environments of the upland to lowland
landscape gradient fall into three broad categories of rice

And as mentioned in The Black Rice by Judith A. Carney, “Generally

production: tidal floodplains; inland swamps using either high

upland rice cultivation occurs under favorable climatic, soil, and

groundwater tables, subterranean streams, or moisture-

land-use systems, as in Sierra Leone and Liberia. ” The upland

holding soils; and rain-fed uplands.”5
CENTERS OF ORIGIN AND DIFFUSION OF AFRICAN RICE
Botanical research indicates that the cultivation of O. glaberrima occurred over a
broad region of West Africa from Senegal southward to Liberia and inland for more
than one thousand miles to the shores of Lake Chad.

4. Richards, Indigenous Agricultural Revolution; Richards, “Culture and Community
Values”; Becker and Diallo, “Characterization and Classification,” p. 505.
28

5. Carney, Judith A. Black Rice: The African Origins of Rice Cultivation in the Americas.
Cambridge: Harvard University Press, 2001.

Carney, Judith. Centers of Origin and Diffusion of African Rice. 2001. Black Rice: The
African Origins of Rice Cultivation in the Americas, by Judith A. Carney, Cambridge:
Harvard University Press, 2001, p. 39.
29

RICE CULTIVATION ALONG A LANDSCAPE GRADIENT: CENTRAL GAMBIA.
The principal environments of the upland to lowland landscape gradient fall into
three broad categories of rice production: tidal floodplains; inland swamps using
either high groundwater tables, subterranean streams, or moisture-holding soils; and
rain-fed uplands.6
6. Carney. Black Rice.
30

This Drawing is adapted from Carney, Judith. Rice cultivation along a landscape gradient: central Gambia. 2001. Black Rice: The African Origins of Rice Cultivation in the
Americas, by Judith A. Carney, Cambridge: Harvard University Press, 2001, p. 57.
31

Upland
The 100-foot elevation difference relative to sea level is enough to

seasons and generally does not extend beyond the rainy season,

give the upland areas of West Africa well-drained soils that are not

forcing farmers to sow different varieties with short duration. During

harmed by salinity or tides. Local farmers generally clear out

the dry season, grazing or fallow is used to restore soil fertility.

forested areas first, using fire or other means. Grass and wood

Upland rice is built on adequate rainfall, excellent soils, and a sound

ashes will leave enough nutrients for the land. However, the

land-use plan, requiring less labor than other systems. This system

duration of rice production in the upland system, which is directly

typically happens in Sierra Leone and Liberia.7

irrigated by rainwater, is influenced by the alternating wet and dry

WEST AFRICA RICE FARMING: UPLAND SYSTEM
Following the rice harvest in the fall and early winter, cattle enter the fields to graze
upon the crop residue, their manure fertilizing the soil. This seasonal rotation between
rice cultivation and pastoralism embraces a clever land-use strategy that satisfies both
cereal and protein (especially milk) needs while improving crop yields through the
addition of animal manure.8

7. The ideas in this paragraph were adapted from Carney. Black Rice.
8. Carney. Black Rice.
32
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Inland
For marshes in inland areas, the soil has relatively low drainage,

nurseries and seedling transplanting techniques to prevent

which makes it possible to retain water well. In addition to direct

excessive flooding of the rice. Since seedlings need precise care

rainfall, other forms of runoff can be well captured, which has led to

and cannot be flooded, nurseries are often located near the higher

the development of pond systems in inland areas. Also,

ground and close to houses. So even under extreme rainfall

groundwater levels in the interior can reach the height of the rice

conditions, a proven irrigation drainage canal and pond system can

root system for most of the growing cycle, so the crop can be

ensure the required moisture for rice. This pond-drainage canal

grown beyond the rainy season, sown before the first rain arrives,

system is a projection. The local rice farming community’s

and harvested only after the last rain. To accommodate rice growth,

observation and adaptive use of natural properties such as soil,

local residents build dikes around their fields to collect rainwater

water, and plants were projected on their living environment through

while using native materials such as palm to make drainage pipes

their long practice. The interplay of labor life practices and the

to control drainage and water supply. In the early stages of rice

natural environment creates a unique cultural landscape.9

production, they did not require much water, and farmers developed

WEST AFRICA RICE FARMING: INLAND SYSTEM
In addition to direct rainfall, other forms of runoff can be well captured, which has led
to the development of pond systems in inland areas. And farmers developed nurseries
and seedling transplanting techniques to prevent excessive flooding of the rice.
Nurseries are often located near the higher ground and close to houses. So even under
extreme rainfall conditions, a proven irrigation drainage canal and pond system can
ensure the required moisture for rice.
34

9. The ideas in this paragraph were adapted from Carney. Black Rice.
35

WEST AFRICA RICE FARMING: TIDAL SYSTEM
Elaborate systems consist of dikes, embankments, canals, and gates that are used to
prevent saltwater from entering the rice fields while maintaining rainfall to saturate the
fields and rice cultivation.
36
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Tidal
“The remaining African production system is located

of soil fertility from organic deposits along mangrove mudflat soils.

downslope of a landscape gradient on floodplains of rivers

This water management system performs both irrigation and soil
desalination functions. It collects and stores rainfall for irrigation

and coastal estuaries. Dependent upon tides to flood and/

Anthropological studies of mangrove rice systems in West Africa

while flooding the fields to suppress weed growth. While the

or drain the fields, tidal cultivation involves techniques

have also revealed the intellectual roots of rice cultivation on North

rainwater is retained in the field, the freshwater from the rainfall

ranging from those requiring little or no environmental

American plantations.

precipitates salt, which is removed at low tide to remove the salt

manipulation.”

from the soil.

10

“The mangrove rice system embodies complex hydrological
Because of their low topography, tidal systems are often affected by

and land management principles that prove especially

It often takes two to three years to desalinate a field before it is

tidal saltwater, with the lowest areas of the land being affected by

pertinent for examining the issue of African agency in the

officially planted with rice. Each season, while growers wait for the

periodic tides on a daily basis, while higher areas in some regions

transfer of rice cultivation to the Americas.”

rains to wash away the remaining dry season salts, women plant

11

are only affected during the high tides of the full moon. To eliminate

rice in a nursery near the village, where it can be watered manually

the effects of saltwater for growing rice, local people often use

In particular, Mangrove rice cultivation in West Africa often requires

with previously-stored fresh water. After about a month, the

construct dikes to control the extent and timing of saltwater.

extensive land conversion. It also requires cooperation among

seedlings are transplanted.

Sometimes planting can begin only a few weeks after the first rain

villagers and between villages to manage water control systems

of the rainy season. In order to grow rice in such places, local

throughout the region.

farmers are well aware of the dynamic balance between fresh and
saltwater and the interface between water and soil.

At this point, the mangrove rice fields are irrigated entirely by
rainwater. The harvest takes place in about four months. At this

The preparation of a mangrove rice field begins with the selection of

point the fields are turned into pastures, the soil is re-enriched by

a site and the construction of an earth embankment parallel to the

cattle manure, and composting and shell burning help to apply

The most complex and efficient form of rice cultivation in African

shore. Often exceeding one meter in height and width (the size

potassium to the soil. Thus, mangrove rice soils can be cultivated

floodplains is the mangrove system in tidal areas, characterized by

needed to stop the tide from entering the rice field), the

year-round without having to follow. To moisten the soil again,

cultivation in saline estuaries. Rainfall is abundantly collected to

embankments stretch for kilometers, sometimes linking the rice

during the dry season farmers open the sluice gates at high tide to

desalinate the soil. The problems and resources posed by the

fields of different villages. A mangrove forest is usually left between

allow seawater to flow in. The moist soil facilitates plowing and

environment are addressed through the construction of irrigation

the estuary and the perimeter of the paddy field to reduce tidal

reduces any process of soil acidification while allowing organic

infrastructure, elaborate systems consisting of dikes, embankments,

forces. The voids left by the removal of soil for the embankment

matter to be deposited. About a month before planting, the sluice

canals, and gates that are used to prevent saltwater from entering

define the location of the main drainage channels. A series of lower

gate is closed again to prevent saltwater from entering. And the

the rice fields while maintaining rainfall to saturate the fields and

dikes (embankments) perpendicular to the main embankment is

field is ready for plowing and waiting for the first rainfall to wash out

rice cultivation. Proper water and land use management can avoid

then formed to divide the perimeter into individual paddy fields.

the salt accumulated from last season.

the formation of acid sulfate accumulation while taking advantage
10. Carney. Black Rice.
38

11.Ibid
39

East Asia:
From Villages to Families

"Honghe Hani Autonomous Prefecture, Yunnan, China." Image. Apple Maps. Apple. © 2022 Apple Inc.
40

41

Chinese Rice Farming
Rice cultivation in China has a history of more than 7,000 years.

for irrigation. In West Africa, rainfall, river networks, and tides at the

Around10,000 years ago, the ancestors living in the middle and

mouth of the sea bring abundant water resources. China’s

lower reaches of the Yangtze River and the Pearl River basin in

ecological situation required more. As Wittfogel, Karl A. mentioned

China completed the practice of domesticating wild rice into

in his book Agriculture: a key to the understanding of Chinese

cultivated rice, and gradually developed rice cultivation and rice

society, past and present:

staple food. Rice soil is an important land resource in China and is
also the largest and most widely distributed type of cultivated soil.

“The rivers that provided permanent ‘water benefits (shui-li)’

At present, China’s rice cultivation area is more than 33 million hm2,

to the farmers were also a permanent threat to them. Heavy

accounting for one fourth of the country’s sown area of food crops

seasonal rains either on the spot or upstream caused the

and 23% of the world’s rice area, and its production accounts for

rivers to overflow their banks regularly and at times

about one-half of the country’s total food production and 39% of

excessively. Massive floodings presented a challenge to the

the world’s total rice production.

settlers in the fertile river basins, who could hope to defend

12

their fields and their very life only if they took measures to
Regardless of the continent, rice is a crop that requires freshwater

Oxford Atlas of World History, Oxford University Press, 1999. General Editor Patrick K. O’Brien. (p. 19)
© Philip’s, a division of Octopus Publishing Group Ltd.
42

12. Translated into English from MENG Cifu. A Review on the Book Origin and Evolution of Irrigated Rice Fields and Quality of Related Ancient and Present Paddy Soils in
China. Acta Pedologica Sinica, 2018, 55(1): 258-260.

contain the unwanted waters.” 13

13. Wittfogel, Karl A. Agriculture: a key to the understanding of Chinese society, past
and present. Australian National University Press Canberra, 1970
43

Regional Canal-pond System

Family Unit Based Integrated System

Based on the development of irrigated agriculture, the Pei

Secondly, there are small ponds in the urban construction process,

Villages and communities spend generations constructing hydraulic

full-river ponds, composting and biogas ponds, vegetable and fruit

Tang(ponds) water conservancy system has been developed in China

which generally have a short catchment distance and limited water

infrastructures, and a lot of urban frameworks were actually based

tree cultivation, and other features, in addition to the water supply.

for millennia. It is an important agricultural water conservancy project

storage capacity. As the city expanded, these small ponds were likely

on the larger scale canal-pond framework. And within the

for the ancient Chinese to impound water by building dikes. Its basic

to be gradually incorporated into the city, such as Fuzhou West Lake,

community scale canal system, the Chinese developed a family

Each component introduced into the system should contribute

structure includes dams, pei lakes(ponds), gates and culverts, and

Xuchang West Lake, Wenzhou West Lake, Chaozhou West Lake,

unit-based integrated system, which focused on the water cycle

toward the goals of regenerating the land and sustaining the

overflow channels. It serves for flood control and irrigation and as a

etc.

and biodiversity, material and water flow within the pigpen, duck

farming system. And the system exhibits redundancy: each function

pond, fish pond, vegetable garden, and rice fields.

meets more than one need, and each need is met by more than one

15

water source for urban water and regional transportation. Most of the
pie pond projects that continue today are essential to the local

At the same time, to guide irrigation and distribute water resources,

landscape pattern.

many irrigation canals and drains were also constructed to connect

This system is interconnected with the community-scale canal-

to villages and even household farmlands and ponds, starting with

pond system through major irrigation and drainage canals. In

While rice-based lowland farm systems are principally devoted to

As the foundation of urban development, the pei pond project can

ponds. Thus, a system of ponds and canals was formed from the

turn,the village or community-scale system is connected to the

rice production, they also can involve a variety of production

influence the hydrological environment of one or more cities. The

region to the city and then to the villages and households. This

regional-scale river-lake system. Within the household-scale

components and complex integrated systems. Small farmers have

water storage can irrigate hundreds of hectares of fields and play an

system, built on function and practicality, was not only infrastructure

system, each household tries to achieve self-sufficient agricultural

traditionally managed these complex farming systems and have an

essential role in water transportation, such as Yuhang South Lake,

for agricultural production and water for domestic use but also

production and material supply for daily life by integrating different

acute awareness of the cycles and flows of nutrients that occur on

Hangzhou West Lake, Cixi Cizhou Lake, Ningbo Dongqian Lake, etc.

shaped much of the Chinese urban and rural landscape.

agricultural units, including pig farming, duck farming, fish farming,

their farms within a cropping season or throughout the year.

14. The ideas in this paragraph were adapted from Zhang, Xuewei, and Xiangrong
Wang. “The Influence of Pond Irrigation Works on Landscape Patterns of Cities and
Regions: A Case Study of Hangzhou West Lake.” Chinese Landscape Architecture, 20
July 2018.

15. Ibid

44

14

function.

45

FAMILY-BASED INTEGRATED FARMING SYSTEM
Within the household-scale system, each household tries to achieve self-sufficient
agricultural production and material supply for daily life by integrating different
agricultural units, including pig farming, duck farming, fish farming, full-river ponds,
composting and biogas ponds, vegetable and fruit tree cultivation, and other
features, in addition to the water supply.
46
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Reflections on West Africa & Aisa Rice
Farming Systems
Karl Wittfogel has pointed out that irrigated rice inevitably leads to

moisture and fertility, as well as for weed control. Such diversified

centralized water control and social hierarchy, as has happened in

use is an inspiration to solve the contemporary water crisis. In

Asia. But instead of following Wittfogel’s model, the African model

China, where water is both a resource and a threat, a well-

developed decentralized water management under and cooperation

developed system of canals and ponds was invented and applied

within and between communities. The establishment and

over thousands of years of labor and production practices, where

16

“Land management unites the
household, water management unit
the community.”
—Beardsley et al. 1959, p.126

maintenance of the system require a great deal of time and labor,
including the construction and maintenance of dikes, the operation

people worked together to exploit water resources and distribute

of nurseries, the maintenance of water channels, etc. Such labor

water rights under the local authority and village organization. This

practices require the community to cooperate for the common

practice of production culture has also influenced the planning

collective purpose of ensuring the survival of life and culture. The

system and landscape system at the urban cluster scale. Within the

result is a stunning landscape as a cultural practice. The system is a

small scale, self-sufficient production patterns that emphasize

testament to the West African people’s extraordinary mastery of rice

productive diversity have also contributed to the formation of a rural

knowledge and water management, a culture that is also evident in

landscape with East Asian characteristics. The biodiversity within

the tidal rice landscape that follows the slope of the terrain in the

the system is also a priority that cannot be ignored. By controlling

North American plantation region.

the flow of water and energy along the food chain, resources are
tended to be used most efficiently, and the redundant system

At the same time, the water system landscape for rice cultivation in

design is well-positioned to avoid fluctuations in extreme

West Africa places greater emphasis on the multifunctional

conditions. This is also something that is extremely lacking in

properties of water, which is used to flush soil salinity in addition to

contemporary practical agricultural production models of

fresh rainwater for irrigation. Saltwater is also used to maintain soil

monoculture crop mass production.

16. Daniel Worster, Rivers of Empire. pp. 22–60. New York: Oxford University Press,
1985.
50
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North America:
From Slavery to Industrial Capitalism

"Princeton, CA." Image. Apple Maps. Apple. © 2022 Apple Inc.
52
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Slavery Plantation
Rice was introduced to South Carolina in 1685.17 The introduction of

Carolina rice in most U.S. and European markets. Rice acreage in

the grain to South Carolina between the end of the private period in

South Carolina declined steadily in the late 19th and early 20th

1729 transformed the grain from experimental cultivation to the

centuries. The Atlantic hurricane of 1911 also devastated the local

main cash crop.

rice industry, and low profits prompted local growers to seek other
careers. By the late 1940s, large South Carolinians had abandoned

The dramatic shift in inland rice cultivation from 1730 to the end of

traditional agriculture.19

the American Revolution coincided with the advent of tidal
irrigation. As Carney concludes in her book, Black Rice, this tidal
system is strongly related to the previous West African rice
cultivation system.
“Agriculture represented distinctive repositories of
knowledge transmitted through practices and technologies
to make nature yield. Such knowledge systems were not the
same in all places and followed different paths of
development. But they all involved ways of knowing, ways
of manipulating nature with hands, tools, and mechanical
devices to ensure the availability of food for survival. In
mediating the relationship between culture and
environment, these indigenous knowledge systems linked
food to cultural identity. One such indigenous knowledge
system that would prove of enduring significance for the
Americas emerged on West African floodplains with rice.”18
With the completion of the Suez Canal in 1869 and the opening of
the Panama Canal in 1914, cheap Asian rice replaced South

SPREAD OF RICE FROM WEST AFRICA TO AMERICA
54

17. Smith, H. (2019). Carolina’s Golden Fields. In Carolina’s Golden Fields: Inland Rice
Cultivation in the South Carolina Lowcountry, 1670–1860 (Cambridge Studies on the
American South, p. I). Cambridge: Cambridge University Press.
18. Carney. Black Rice.

19. This part of the facts and opinions adopted from Tuten, James H. Lowcountry Time
and Tide: The Fall of the South Carolina Rice Kingdom. Columbia: University of South
Carolina Press, 2010.
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Carney, Judith. Tidal rice rivers, South Carolina and Georgia, c. 1800. 2001. Black Rice: The African Origins of Rice Cultivation in the
Americas, by Judith A. Carney, Cambridge: Harvard University Press, 2001, p. 79.
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THE TIME LINE OF RICE PRODUCTION AND SLAVERY
TRADE IN SOUTH CAROLINA
Rice was introduced to South Carolina in 1685. Untill the end
of the private period in 1729, rice was transformed to the
main cash crop. Rice acreage in South Carolina declined
steadily in the late 19th and early 20th centuries. The Atlantic
hurricane of 1911 also devastated the local rice. industry.
57

Capitalism Industry
With the disappearance of the rice industry in South Carolina, the

planting and harvesting equipment and methods. The flat land of

plantation model rice system built on the slave trade also gradually

the river valleys, the year-round availability of reservoir water, and

disappeared. The rice culture and knowledge from the African

large machineries such as agricultural aircraft and combines have

continent steadily evolved as the tidal rice system. A new

shaped the basic framework of the modern American rice growing

industrialized mass production system replaced them.

landscape. In addition to agricultural production, the U.S. rice
industry has specialized equipment to mill, sort, and package rice.

New rice industries were established in Arkansas in 1904, California
in 1912, and the Mississippi Delta in 1942, thanks to the flat

“Before planting, farmers prepare the land using precision

floodplain terrain, abundant water, and fertile soils in the interior of

GPS and laser-guided earthmoving equipment to create

the river valleys.

uniform grades and slopes within fields, which decrease

20

water use and increase productivity. Planting begins in late
The history of rice in California goes back to the Gold Rush. At that

February through May ,depending on the production region.

time, rice was introduced primarily for the approximately 40,000

Farmers use modern technology to plant the seed, either by

Chinese laborers brought to the state as immigrants; at first, only a

airplane or grain drill. When rice is mature, water is drained

tiny area was being cultivated to meet this demand. However, it

from the fields and sophisticated combines cut the rice and

was not until 1912 that commercial production of rice began in the

separate the grain from the stalks. Harvested grains are

town of Richvale in Bijou County. Since then, rice has been grown

taken to drying facilities where they utilize forced warm air

on a large scale in California, and as of 2006, its rice production

to gradually reduce the moisture content to a level best

ranked second in the United States.

suited to storage before the rice moves to the milling

21

22

process.” 23
Modern American rice production is an exact science and a massproduction industry, involving specialized technology and unique

20. Kulp, Karel, and Joseph G. Ponte. Handbook of Cereal Science and Technology.
Dekker, 2000.
21. California Rice Commission. California’s Rice Growing Region. https://web.archive.
org/web/20060210141916/http://calrice.org/e7b_cas_rice_growing_region.htm
22. Ibid
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23. “How Rice Grows.” Default, https://www.usarice.com/thinkrice/discover-us-rice/
how-rice-grows.

ALL RICE 2010 PRODUCTION BY COUNTY FOR SELECTED STATES
Rice production map by U.S. Department of Agriculture, National Agricultural Statistic
Service. This image or file is a work of a United States Department of Agriculture
employee, taken or made as part of that person’s official duties. As a work of the U.S.
federal government, the image is in the public domain.
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INDUSTRIAL RICE FARMING SYSTEM IN MODERN AMERICA

Modern American rice production is an exact science and a massproduction industry, involving specialized technology and unique
planting and harvesting equipment and methods. The flat land of
the river valleys, the year-round availability of reservoir water, and
large machineries such as agricultural aircraft and combines have
shaped the basic framework of the modern American rice growing
landscape.
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THE ADAPTATION:
Water and Wetland Issues in CA Rice Farming
Design Proposals from the Perspective of Water and
Land Use Management
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Water and Wetland Issues in CA Rice Farming
California rice is grown on soils unsuitable for other crops because

water use without significantly reducing yield. According to Division

of poor drainage. This land is ideal for rice production and produces

of Agriculture and Natural Resources of University of California:

the world’s highest rice crop yields. Rice is grown on
24

approximately 550,000 acres statewide. California rice production

“Consumptive water use is defined as “water use that

yields may exceed 10,000 lbs/acre, which is 20% above the U.S.

permanently withdraws water from its source; water that is

average. The production is concentrated in the Sacramento Valley,

no longer available because it has evaporated, been

where about 95% of California rice is grown, with the balance

transpired by plants, incorporated into products or crops,

grown in a few counties of the northern San Joaquin Valley.

consumed by people or livestock, or otherwise removed

25

from the immediate water environment. For California rice
Because rice is an aquatic plant, continuous flooding is the most

systems, average water withdrawal is 5 ft (60”) for rice. In

effective method of irrigation. Flooding effectively enhances weed

rice systems this water is used for consumptive water use

control and minimizes the need for herbicides and additional

(34”) and the rest (26” on average) goes to percolation,

fertilizers.

seepage and tailwaterspill. Seepage and tailwater spill

26

The Sacramento Valley, which is responsible for 95% of

the state’s rice production, is naturally a major water user. Urban

return to surface waters where the water can be reused for

water use in the region is 889,000 acre-feet or 4.14%, but Irrigated

irrigation or other purposes. Percolation water goes towards

Agriculture uses 7.942 million acre-feet or 36.94%.

ground water recharge.” 28

27

And rice is officially why the region’s agricultural irrigation water

The local rice industry is also currently actively seeking water

consumption is so high. Because of the special requirements of a

conservation solutions. Some rice producers grow rice with no

crop like rice and the limitations of California’s rice production

tailwater spill. But water consumption is difficult to predict precisely,

patterns, it is very difficult to make major changes to consumptive

and this practice is often accompanied by the risk of reduced
yields.Some opportunities are to use shorter duration varieties

24. “American Commodity Company “ the Facts about California Rice Production.”
American Commodity Company, LLC, https://www.accrice.com/sustainability/thefacts-about-california-rice-production/.
25. University of California, Division of Agriculture and Natural Resources. “About California Rice.” University of California Rice On-Line, https://rice.ucanr.edu/About_California_Rice/.
26. “American Commodity Company “ the Facts about California Rice Production.”
American Commodity Company, LLC, https://www.accrice.com/sustainability/thefacts-about-california-rice-production/.
27. “Understanding Water Use in California and the Sacramento Valley.” Northern
California Water Association, 25 Apr. 2014, https://norcalwater.org/2014/03/24/understanding-water-use-in-california-and-the-sacramento-valley/.
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which reduces the period that rice is actively growing and
transpiring water. Another option is to plant later in the season.
Planting later in the season means planting when it is warmer. This
increases the rate of plant growth and development.
28. University of California, Division of Agriculture and Natural Resources. “Water Use
by Rice.” University of California Rice On-Line, https://rice.ucanr.edu/Water_Use_by_
Rice/.
65

These practices each have the potential to reduce consumptive
water use by about 1”.29
At the same time, large-scale agricultural development has
significantly impacted the area of natural wetlands that remain in
California. California’s great Central Valley once contained 2 to 4
million acres of seasonal and semi-permanent wetlands. Most are
now converted to anthropogenic uses, including agriculture. Only
300,000 acres are estimated to remain in natural wetlands. 30
But the unique cropping pattern of rice - the need to flood rice
fields with water before planting and after harvest - allows rice
fields, even as productive land, to still fulfill some of the roles of
natural wetlands, such as mitigating rainfall stormwater runoff,
storing water resources, and providing habitat for migrating birds
and migratory fish. The Sacramento Valley is a unique and special
part of California. Area rice fields have an amazing abundance and
29. University of California, Division of Agriculture and Natural Resources. “Water Use
by Rice.” University of California Rice On-Line, https://rice.ucanr.edu/Water_Use_by_
Rice/.
30. Shaffer, Steven. “CALIFORNIA RICE PRODUCTION: ECONOMIC AND ENVIRONMENTAL PARTNERSHIPS.” Worldfood.apionet.or.jp, http://worldfood.apionet.or.jp/
web/3.htm.

AGRICULTURAL WETLANDS IN THE SACRAMENTO VALLEY
Based on Torbick, N., Salas, W. Mapping agricultural wetlands in the Sacramento
Valley, USA with satellite remote sensing. Wetlands Ecol Manage 23, 79–94 (2015).
https://doi.org/10.1007/s11273-014-9342-x.
The Operational Land Imager (OLI) on Landsat 8 acquired this false-color image
using a combination of shortwave infrared, near infrared, and visible light (bands
6-5-4) on December 26, 2018. The image highlights the patchwork of flooded rice
fields along the Sacramento and Feather Rivers.
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WATER USE IN THE SACRAMENTO VALLEY
The Sacramento Valley, which is responsible for 95% of the state’s rice production, is
naturally a major water user. Urban water use in the region is 889,000 acre-feet or
4.14%, but Irrigated Agriculture uses 7.942 million acre-feet or 36.94%.
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SEASONAL RICE FIELD WATER USE
For California rice systems, average water withdrawal is 5 ft (60”) for rice. In rice
systems this water is used for consumptive water use (34”) and the rest (26” on
average) goes to percolation, seepage and tailwater spill. Seepage and tailwater spill
return to surface waters where the water can be reused for irrigation or other
purposes. Percolation water goes towards ground water recharge.

diversity of wildlife. Rice fields act as surrogate wetlands, providing

Redrawing based on image Source Linquist et al., (2015) Irrigation Science.

underwent wet seeding practices and half (90,168 ha) of actively

billions of dollars in environmental benefits. They are home to some
230 wildlife species and provide nearly 60 percent of the food for
millions of ducks and geese that travel along the Pacific Flyway
each winter.31 Nearly 93 % (185,494 ha) of rice paddies in the Valley
cultivated rice area was flooded during the winter. Eight percent
(16,420 ha) of rice habitat received at least one irrigation application
during the crop season. 32
However, along with the growing climate crisis, water resources are
becoming increasingly scarce and the habitat crisis in river valleys
is becoming more and more severe. To solve this problem, a
disparate collection of agencies and private groups is funding
“pop-up wetlands.”Farmers are increasingly raising their hands to
host wetlands, seeing a dual benefit: For rice farmers, winter
flooding makes financial sense but also appeals to those with a
conservation mindset.33 But irrigated flooded rice fields are no
substitute for perennial wetland ecosystems. By analyzing Landsat
thermal imagery of flooded fields and comparing it to ecological
data on the resting and feeding patterns, researchers found that
late-March and April—peak migration season—are particularly
difficult periods for migrating birds. The amount of flooded habitat
has been shrinking during the past 30 years. As little as 3 percent of
the landscape is flooded during April, according to one recent
31. Laws, John Muir. The Laws Pocket Guide to the Birds of the Sacramento Valley:
A Pocket Guide to the Waterfowl, Shorebirds, and Raptors of Agricultural Areas and
Wildlife Refuges of California’s Sacramento Valley. California Rice, 2014.
32. Torbick, Nathan, and William Salas. “Mapping Agricultural Wetlands in the Sacramento Valley, USA with Satellite Remote Sensing.” Wetlands Ecology and Management, vol. 23, no. 1, 2014, pp. 79–94., https://doi.org/10.1007/s11273-014-9342-x.
33. Cart, Julie. “Winged Warning: Migrating Birds Hit Hard by California’s Drought.”
CalMatters, 10 Nov. 2021, https://calmatters.org/environment/2021/11/migratorybirds-california-drought/.
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SEASONAL RICE FIELD WATER USE & NO-SPILL PRACTICE
Water withdrawal is easier to reduce. Rice producers can grow rice with no tailwater
spill. This can be done if salinity is not a problem; however it does require increased
attention to irrigation management in order to maintain the desire water levels in the
field.
Redrawing based on image Source Linquist et al., (2015) Irrigation Science.

study. 34
Current non-agricultural wetlands in the region consist mainly of
state wildlife refugues and privately owned recreational plots (for
hunting, etc.). Without significant changes in land ownership and
water rights, The best immediate measure seems to be to adopt
some improvements to the winter flooding rice field pattern, both in
terms of extending their existence and expanding their area, which
is essential. And in combination with other permanent natural
wetlands to form a network system at the regional scale, temporary
rice paddy wetlands and permanent natural wetlands can better
match each other in space and time.

34. “Landsat Image Gallery - a Honking, Fluttering Spectacle.” NASA, NASA, https://
landsat.visibleearth.nasa.gov/view.php?id=144680.
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Design Proposals from the Perspective of
Water and Land Use Management
Fallow is a farming technique in which arable land is left without
sowing for one or more vegetative cycles. The goal of fallowing is to
allow the land to recover and store organic matter while retaining
moisture and disrupting pest life cycles and soil borne pathogens by
temporarily removing their hosts.35 Crop rotation systems typically
called for some of a farmer’s fields to be left fallow each year. The
increase in intensive farming, including the use of cover crops in lieu
of fallow practices, has caused a loss of acreage of fallow land, as
well as field margins, hedges, and wasteland. This has reduced
biodiversity; fallows have been the primary habitat for farmland bird
populations.36
CALIFORNIA RICE IRRIGATION FLOOD CYCLE
Prior to planting, farmers use GPS and laser-guided digging equipment to level the
land. Planting begins in late February through May, depending on the production
area. Fields are flooded prior to planting, and then seeds are sown using aircraft.
When the rice matures, the field is drained and a combine harvester cuts the rice and
separates the grain from the stalks. After harvesting, winter flooding is applied to
flood the land, which is used to break down the remaining stalks and keep the land
wet.
74

As a traditional agricultural land management practice, Fallow is
commonly used for rice cultivation in West Africa and East Asia. It is
35. What Is Fallow Ground: Are There Any Benefits of Fallowing Soil. https://www.
gardeningknowhow.com/garden-how-to/soil-fertilizers/what-is-fallow-ground.htm.
36. Traba, Juan; Morales, Manuel B. (1 July 2019). “The decline of farmland birds in
Spain is strongly associated to the loss of fallowland”. Scientific Reports.
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usually used to burn straw and compost or graze the land to build

supply of rice fields inundated by winter floods. This thesis presents

However, wet-fallows may bring the problem of soil salinity

fertility so that the following year’s rice can be grown with higher

the wet-fallow model from a water & land use perspective, combining

accumulation and acidity increase. To solve this problem, the authors

yields. In the United States, rice growers in California also use fallow

two water and soil management strategies: traditional fallow and

suggest that we can use a large amount of irrigation water to flush

to deal with pests and diseases that cannot be killed with legal

winter flooding. The model creates a larger scale and more resilient

the fallow fields by slightly changing the topography and irrigation

pesticides, such as Crayfish: Orconectes virilis, Procambarus clarkii,

artificial-natural wetland system by establishing a more significant

sequence before the wet-fallow land is put into production again (this

and straw burning is prohibited in California, so rice growers in

and longer duration artificial wetland system concerning the pond-

water will enter the fields after This measure may significantly reduce

California now almost always use winter flooding to flood the land. As

canal system in China and using the existing wetlands in national

the problem of salinity accumulation and acidification of the land.

we mentioned earlier, winter-flooded rice fields provide critical

wildlife reserves.

artificial wetland habitat. In the last 20 years, some scientists, such
as agriculturalists and ecologists, have realized the significance of

The core principle of this strategy is to keep as much water on the

winter rice fields for migratory fish.

land as possible and reuse them at the right time. By studying land
and water use in the traditional California rice growing model, the

“As it happened, in the late 1990s two scientific teams — one

authors found that the tailwater from spring flooding (irrigation

led by Ted Sommer, a floodplain biologist in California’s

flooding before rice planting) tends to drain about a foot into the

Department of Water Resources, and the other by Peter

drainage canal without implementing no-spill practices. In contrast,

Moyle, a University of California, Davis, biologist and leading

the tailwater from winter floods (water used to flood rice fields after

inland fish expert — had begun carrying out similar

harvest to promote straw decomposition) was often ignored and

experiments in the Central Valley. They sent juvenile salmon

drained directly before the land was graded before planting. If a

downstream across floodplains instead of via rivers, where

portion of the paddy field is set aside as a fallow area and used as a

predators were more numerous. Their work showed that

site to store the tailwater from two floods, then we can create a series

juvenile salmon diverted from the Sacramento River’s main

of artificial wetland systems on an annual cycle. These wet-fallow

channel and retained in its adjacent floodplain for a few

lands can serve as a buffer between agricultural land and natural

weeks grew more than twice as fast as fish that stayed in the

wetlands, providing habitat for migratory birds and fish, and as a

river.”

“sponge” to temporarily store the tailwater from irrigation floods for

37

the subsequent flooding of the paddy fields. At the same time, the
But at the same time, in the previous chapter, we also discussed the

increase in soil fertility from fallowing will compensate for the

significant pressure on available water resources caused by two

decrease in rice production over a long period. The loss of rice yield

floods in the California rice system; and the dependence of migratory

can be minimized by government subsidies or reducing the water

birds and migratory fish on wetland ecosystems far more than the

price for wet-fallow practice farmers.

37. Traba, Juan; Morales, Manuel B. (1 July 2019). “The decline of farmland birds in
Spain is strongly associated to the loss of fallowland”. Scientific Reports.
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WET-FALLOW WATER&LAND USE CYCLE
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WET-FALLOW RICE FIELDS AS “POP-UP” WETLAND
A portion of the paddy field is set aside as a fallow area and used as a site to store
the tailwater from two floods, then we can create a series of artificial wetland
systems on an annual cycle. These wet-fallow lands can serve as a buffer between
agricultural land and natural wetlands, providing habitat for migratory birds and fish,
and as a “sponge” to temporarily store the tailwater from irrigation floods for the
subsequent flooding of the paddy fields.
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THE REFLECTION:
A New "Common"

WET-FALLOW RICE FIELDS AS THE NEW “COMMON”
82

83

A New “Common”
In the article The Etiquette of Freedom, Snyder discussed the

agriculture. Contemporary “contracts” emphasize relationships not

concept of “contract.” He believes that “contract” is an effective

between a community and local natural systems but between

form of establishing an appropriate relationship between everything

people or between factors of production.

such as Then, in The Place, the Region, and the Commons, He
elaborated more specifically on Gary defines “commons” as
“contracts” signed by a community and its local natural system.

The design proposal in this paper is based on a model of
38

agricultural practice that weakens the capital properties of land and
water and emphasizes their value beyond the factors of production.

From Snyder’s perspective, in the Sacramento Valley, there is a

Thus, it is hoped that a more ecologically resilient land/water use

“contract” between rice and flooding, between migratory birds and

model will be constructed in the California rice system. The author

the Pacific fly, between migratory fish and the salt water of the bay

hopes that this model, like the commons, an ancient Eurasian

and the freshwater upstream. This “contract” is beyond values and

system, will provide a living environment for wildlife and plants and

has no concept of good or bad because, in the article Good, Wild,

provide material, scientific, and psychological benefits for human

Sacred, Gary believes that “good” comes from people’s

inhabitants. A small amount of rice production is sacrificed for the

agricultural Just as fertile land and abundant freshwater are good,

use of agricultural laborers, community members, bird watchers,

so is the most efficient mode of agricultural production in the world.

ecologists, scientists working on Pacific salmon breeding, and other

But this “good” is gradually leading us to an increasingly severe

people who make up the local community. And in such a living

ecological and climate crisis.

environment, nature brings a “gramatica parda” to the community,

39

the wisdom of Mother Nature, and a knowledge of the wild.
Since the birth of agriculture, land has been considered a resource

Combining a unique perspective of rice agricultural production

and property; whether it is the Chinese system of homesteading,

practices of diverse ethnic cultures interprets the idea of practice

the Western model of plantations, or today’s capitalist farming

within a specific bioregion. And this idea of practice will

groups, the property attribute of land has always been emphasized.

undoubtedly shape a unique landscape as a cultural practice.

Under the current dominance of the capitalist era, land and its
outputs have been collected, counted, and ceded as inventories
and quantifiable assets. The link between community and land has
been further weakened. This trend is undoubtedly reinforced by the
modernized, capitalized, and centralized model of mass production
38. Snyder, Gary. The Practice of the Wild : Essays. North Point Press, 1990.
39. Ibid
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WATER & LAND USE MANAGEMENT IN WET-FALLOW
86

87

1.
2.
3.

4.
5.

Reference

6.
7.
8.
9.
10.
11.
12.

13.
14.

15.
16.
17.

18.
19.

20.
21.

22.
23.

88

Berque, Augustin. Thinking through Landscape, 2013.
Snyder, Gary. The Practice of the Wild : Essays. North Point Press, 1990.
Linares, Olga F. “African Rice ( Oryza Glaberrima ): History and Future Potential.”
Proceedings of the National Academy of Sciences, vol. 99, no. 25, 2002, pp.
16360–16365., https://doi.org/10.1073/pnas.252604599.
Richards, Indigenous Agricultural Revolution; Richards, “Culture and Community
Values”; Becker and Diallo, “Characterization and Classification,” p. 505.
Carney, Judith A. Black Rice: The African Origins of Rice Cultivation in the Americas. Cambridge: Harvard University Press, 2001.
Carney. Black Rice.
Ibid
Ibid
Ibid
Ibid
Ibid
Translated into English from MENG Cifu. A Review on the Book Origin and Evolution of Irrigated Rice Fields and Quality of Related Ancient and Present Paddy
Soils in China. Acta Pedologica Sinica, 2018, 55(1): 258-260.
Wittfogel, Karl A. Agriculture: a key to the understanding of Chinese society, past
and present. Australian National University Press Canberra, 1970
The ideas in this paragraph were adapted from Zhang, Xuewei, and Xiangrong
Wang. “The Influence of Pond Irrigation Works on Landscape Patterns of Cities
and Regions: A Case Study of Hangzhou West Lake.” Chinese Landscape Architecture, 20 July 2018.
Ibid
Daniel Worster, Rivers of Empire. pp. 22–60. New York: Oxford University Press,
1985.
Smith, H. (2019). Carolina’s Golden Fields. In Carolina’s Golden Fields: Inland Rice
Cultivation in the South Carolina Lowcountry, 1670–1860 (Cambridge Studies on
the American South, p. I). Cambridge: Cambridge University Press.
Carney. Black Rice.
This part of the facts and opinions adopted from Tuten, James H. Lowcountry
Time and Tide: The Fall of the South Carolina Rice Kingdom. Columbia: University
of South Carolina Press, 2010.
Kulp, Karel, and Joseph G. Ponte. Handbook of Cereal Science and Technology.
Dekker, 2000.
California Rice Commission. California’s Rice Growing Region. https://web.archive.org/web/20060210141916/http://calrice.org/e7b_cas_rice_growing_region.
htm
Ibid
“How Rice Grows.” Default, https://www.usarice.com/thinkrice/discover-us-rice/
how-rice-grows.

24. “American Commodity Company “ the Facts about California Rice Production.”
American Commodity Company, LLC, https://www.accrice.com/sustainability/
the-facts-about-california-rice-production/.
25. University of California, Division of Agriculture and Natural Resources. “About
California Rice.” University of California Rice On-Line, https://rice.ucanr.edu/
About_California_Rice/.
26. “American Commodity Company “ the Facts about California Rice Production.”
American Commodity Company, LLC, https://www.accrice.com/sustainability/
the-facts-about-california-rice-production/.
27. “Understanding Water Use in California and the Sacramento Valley.” Northern
California Water Association, 25 Apr. 2014, https://norcalwater.org/2014/03/24/
understanding-water-use-in-california-and-the-sacramento-valley/.
28. University of California, Division of Agriculture and Natural Resources. “Water
Use by Rice.” University of California Rice On-Line, https://rice.ucanr.edu/Water_Use_by_Rice/.
29. Ibid
30. Shaffer, Steven. “California Rice Production: Economic And Environmental Partnerships.” Worldfood.apionet.or.jp, http://worldfood.apionet.or.jp/web/3.htm.
31. Laws, John Muir. The Laws Pocket Guide to the Birds of the Sacramento Valley: A
Pocket Guide to the Waterfowl, Shorebirds, and Raptors of Agricultural Areas and
Wildlife Refuges of California’s Sacramento Valley. California Rice, 2014.
32. Torbick, Nathan, and William Salas. “Mapping Agricultural Wetlands in the
Sacramento Valley, USA with Satellite Remote Sensing.” Wetlands Ecology and
Management, vol. 23, no. 1, 2014, pp. 79–94., https://doi.org/10.1007/s11273014-9342-x.
33. Cart, Julie. “Winged Warning: Migrating Birds Hit Hard by California’s Drought.”
CalMatters, 10 Nov. 2021, https://calmatters.org/environment/2021/11/migratorybirds-california-drought/.
34. “Landsat Image Gallery - a Honking, Fluttering Spectacle.” NASA, NASA, https://
landsat.visibleearth.nasa.gov/view.php?id=144680.
35. What Is Fallow Ground: Are There Any Benefits of Fallowing Soil. https://www.
gardeningknowhow.com/garden-how-to/soil-fertilizers/what-is-fallow-ground.
htm.
36. Traba, Juan; Morales, Manuel B. (1 July 2019). “The decline of farmland birds in
Spain is strongly associated to the loss of fallowland”. Scientific Reports.
37. Ibid
38. Snyder, Gary. The Practice of the Wild : Essays. North Point Press, 1990.
39. Ibid

89

1.
2.
3.
4.
5.
6.

7.

Illustration list
Image references

8.
9.
10.
11.
12.

13.
14.
15.
16.
17.

18.
19.
20.
21.

22.
23.
24.
25.
26.
90

Travelers Among Mountains And Streams, By Fan Kuan (C. 960 – C. 1030).
The Mountain Of “Montains And Waters”.
The Evolution Of Landscape Ideas.
Rice Farming, Agriculture Origins And Spread.
“Catió, Guinea-Bissau.” Image. Apple Maps. Apple. © 2022 Apple Inc.
Centers Of Origin And Diffusion Of African Rice. By Carney, Judith. Black Rice:
The African Origins Of Rice Cultivation In The Americas, By Judith A. Carney,
Cambridge: Harvard University Press, 2001, P. 39.
Rice Cultivation Along A Landscape Gradient: Central Gambia. This Drawing Is
Adapted From Carney, Judith. Rice Cultivation Along A Landscape Gradient:
Central Gambia. 2001. Black Rice: The African Origins Of Rice Cultivation In The
Americas, By Judith A. Carney, Cambridge: Harvard University Press, 2001, P. 57.
West Africa Rice Farming: Upland System.
West Africa Rice Farming: Inland System.
West Africa Rice Farming: Tidal System.
“Honghe Hani Autonomous Prefecture, Yunnan, China.” Image. Apple Maps.
Apple. © 2022 Apple Inc.
Agriculture Origins And Spread In East Asia, By Oxford Atlas Of World History,
Oxford University Press, 1999. General Editor Patrick K. O’brien. (P. 19) © Philip’s,
A Division Of Octopus Publishing Group Ltd.
Family-Based Integrated Farming System.
Rice Farming Landscape In East Asia & West Africa.
“Princeton, Ca.” Image. Apple Maps. Apple. © 2022 Apple Inc.
Spread Of Rice From West Africa To America.
Tidal Rice Rivers, South Carolina And Georgia, C. 1800. By Carney, Judith. Black
Rice: The African Origins Of Rice Cultivation In The Americas, By Judith A. Carney, Cambridge: Harvard University Press, 2001, P. 79.
The Time Line Of Rice Production And Slavery Trade In South Carolina.
All Rice 2010 Production By County For Selected States, By U.s. Department Of
Agriculture, National Agricultural Statistic Service.
Industrial Rice Farming System In Modern America.
Agricultural Wetlands In The Sacramento Valley, Based On Torbick, N., Salas, W.
Mapping Agricultural Wetlands In The Sacramento Valley, Usa With Satellite Remote Sensing. Wetlands Ecol Manage 23, 79–94 (2015). Https://Doi.org/10.1007/
S11273-014-9342-X.
Water Use In The Sacramento Valley.
Seasonal Rice Field Water Use, Redrawing Based On Image Source Linquist Et
Al., (2015) Irrigation Science.
Seasonal Rice Field Water Use & No-Spill Practice, Redrawing Based On Image
Source Linquist Et Al., (2015) Irrigation Science.
California Rice Irrigation Flood Cycle.
Wet-Fallow Water&Land Use Cycle.

27. Wet-Fallow Rice Fields As “Pop-Up” Wetland.
28. Wet-Fallow Rice Fields As The New “Common” Winter & Fall.
29. Water & Land Use Management In Wet-Fallow Model

91

92

